The knowledge of the wind speed can be used to obtain information about the energy potential. One of the technique for identification of wind energy potential for a specified region is the probability distribution of wind speed. Statistical models are designed to facilitate conclusions about the occurrence probability distribution of wind speeds. Accurate wind speed modeling is critical in estimating wind energy potential for harnessing wind power effectively. For this purpose, several types of mixed distribution are proposed and tested in order to determine the best model in describing wind speed in Pekanbaru. The objective of this study is to describe (model) wind speed characteristics using four simple mixture probability density functions, namely Exponential(θ)-Gamma(2,θ) with their mixing proportions 
Introduction
Energy demand increases with increasing numbers of human beings. Because of their benefits, Governments and societies become interested to renewable energies. Wind energy is now one of the most cost-effective and never ending natural resource, therefore wind energy becomes one of the most efficient sources of renewable energy. It is well-known that wind energy potential can be estimated by using the distribution of the wind speed. Over the past years, research activity in the area of wind-speed distribution modelling has increased considerably. For the prediction of wind-speed distributions statistical models, several statistical distributions have been used for the description of the wind speed distribution. Thus, finding suitable wind speed distribution is one of the most important steps for the accurate estimation of wind energy potential of a specific region. A number of previous studies compared statistical distributions with measurements in order to examine how well the p.d.f.s describe the statistical properties of the measured wind speed. An overview of recent studies can be seen in Rahman et al. [1] , Carta et al. [2] , Morgan et al. [3] , Kollu et al. [4] , Masseran et al. [6] , Jaramillo and Borja [6] , Akpinar et al. [7] , Chang [8] , Karthikeya et al. [9] , and Carneiro et al. [10] . These papers shows that a large number of different p.d.f.s were previously compared with windspeed data.
The objective of this study is to propose four simple mixture distributions, exponential (θ)-gamma (2,θ) with their mixing proportions 
Data and Study Area
Pekanbaru city is the capital of Riau and is located 00 32' 0.6180'' N and 1010 26' 50.6508'' E. Pekanbaru has a tropical rainforest climate, as with many cities with an equatorial climate, the temperature only varies a little throughout the year. The hottest month is May with average temperature 27.6 0 C, while the coolest month is January with average temperature 26. 
Methods
Wind distribution modeling requires analysis of wind data over a number of years. The primary tools to describe wind speed characteristics are probability density functions. Four probability distributions associated with modeling wind speed, are considered in this paper. The probability density function for each distribution that we consider are as given in Table 1 , where x denote the observed values of the random variable representing the event of interest, is the parameter The mixture distribution have known a Lindley distribution*), Shanker distribution**), Akash distribution***), and Sujatha Distribution****) [11] [12] [13] For selecting the best fit model, choice of the model definition, parameter estimation tools are important. The parameter estimation of the distribution function are calculated using maximum likelihood method. The procedure of goodness of fit tests for model selection, both numerically and graphically, is discussed.
Result and Discussion
The fitting of monthly wind data collected across Pekanbaru part of Riau Province was considered using data from the period between 2008 and 2017.The data used for are presented on Figure 1 and also the wind speed data histogram are presented on Figure 2 . For the purpose of modelling the wind speed, various distributions have been used, such as Lindley distribution, Shanker distribution, Akash distribution, and Sujatha distribution. Behavior of the pdf for varying values of parameters θ shown in Figure 2 . It is clearly seen from the graphsof pdf it is obvious that four simple mixture distribution is monotonically decreasing. As the value of parameter θ increases. Table 2 shows the parameter estimates and the statistical parameters for fitness evaluation of pdf namely AIC currently analyzed for the four simple mixture distribution at the Pekanbaru station. Based on Table 2 , by comparing each model, it is clear that the Akash, Lindley, and Shanker have the highest AIC values, implying that pdf is not a good model for wind speed in Pekanbaru. However, as the number of components increase for Sujatha distribution, the AIC values decrease, which implies that the use of more components in the simple mixture distribution models provides a model that more adequately fits the data. Figure 3 and 4 shows the fitted simple mixture distribution, based on pdf and cdf respectively. From this figure, Shanker and Sujatha distribution model is able to provide a good result for wind speed data. In particular, Shanker model with 2 components provides a similar result to the Sujatha model with 3 components. However, instead of graphical evaluation, Table 2 provides a more meaningful comparison using AIC values. Because the Sujatha distribution has been determined to be a good model for the wind speed data, it can be used to identification the potential wind speed for energy in Pekanbaru. Figure 5 , depicts the probability density function curve of Sujatha distribution. From the figure, it can be seen that the most probable wind speed occurs at a speed of 0.5-1 m/s with the probability of 32%. This means that on the site, the wind speed that often arises is at 0.5-1 m/s. Moreover, to obtain the possibility of identification the potential wind speed for energy, usually the wind classifications are used. In this study, the Battelle-Pacific North-west Laboratory (PNL) wind power classification scheme are considered as reference [14] . This classification has been divided into 7 different classes ranging from the lowest class 1 to the highest class 7. The PNL wind power classification is displayed in Table 3 . Based on the PNL wind power classification, the annual wind power density in the Pekanbaru can be included into class 1. Class 1 and 2 are less suitable and limited for utilization of wind energy potential, respectively. Nevertheless, this potential is appropriate for low capacity wind turbines in rural and small communities [15] . 
Conlusions
In this research focused on determining the best statistical model wind speedand identification for the potential wind speed for energy in Pekanbaru. The some simple mixture distribution namely Lindley distribution, Shanker distribution, Akash distribution and Sujatha distribution.thereof were fit to the data. The results obtained based on graphical and AIC values indicatedthat Sujatha distribution with three components adequately modelled the wind speed distribution in Pekanbaru. Additionally, from the pdf curve Sujatha distribution can be seen that the most probable wind speed occurs at a speed of 0.5-1 m/s with the probability of 32%.
